Export structure is less diversified in low-income countries (LICs) and especially small states that face resource constraints and small economic size. This paper explores the potential linkages between export structure and economic growth and its volatility in LICs and small states, using a range of indices of export concentration differing in the coverage of industries. The empirical analysis finds that export diversification may promote economic growth and reduce economic volatility in these countries. Furthermore, the analysis demonstrates that the economic benefits of export diversification differ by country size and income level-there are bigger benefits for relatively larger and poorer countries within the group of LICs and small states. JEL Classification Numbers: O11, O14, O20
I. INTRODUCTION
The economic gains of greater diversification have been widely studied and are well knowngreater resilience to exogenous shocks and stronger long-run growth performance. These are also important policy goals for low-income countries (LICs) including small states.
2 However, the number of studies focused on economic diversification in LICs and small states is relatively limited. LICs and small states face numerous inherent constraints in seeking to diversify their economies, including scarce resources, inadequate economic infrastructure, shortage of skilled labor, and high transportation costs due to geographical isolation from main trading partners (IMF, 2014) . They are forced to specialize in a very limited range of goods and services, such as commodities, agricultural products, and tourism-based on their comparative advantages to compete effectively in international markets.
Despite extensive empirical contributions on the linkages between export diversification and economic growth, the empirical literature does not offer conclusive evidence on these linkages. 3 Many studies have looked at the causality from economic development to domestic or export diversification, while similarly to this paper, others have focused on the causality from diversification to growth. The former strand attempts to explain the pattern of diversification and economic development-a hump-or U-shaped production and export diversification (i.e., production and exports diversify at earlier stages of development and then they begin to respecialize at higher levels of development (e.g., Imbs and Wacziarg, 2003; Koren and Tenreyro, 2007; Cadot et al., 2011) . Cadot et al. (2011) document that extensive margin drives this pattern, implying that countries add products to their export basket during the early stages of economic development while high-income countries remove goods for which they have lost the comparative advantage.
While most existing literature finds a U-shaped nonlinear relationship between diversification and development, some studies do not find that there is respecialization (e.g., Easterly et al., 2009; Parteka, 2010) . Moreover, most studies focus solely on the two variables, diversification and GDP per capita, although some recent studies explore further determinants of diversification and find that country size or location and trade barriers contribute to observed diversification patterns (e.g., Agosin et al., 2012; Parterka and Tamberi, 2013) .
The second strand of literature explores the growth effects of diversification. Earlier studies mostly found that export diversification helped countries to hedge against adverse terms of trade shocks by stabilizing export earnings and domestic outputs (e.g., Jansen, 2004; Cavallo et al., 2008) . While external shocks are crucial in accounting for external sources of economic growth and its volatility, they can explain only small part of the long-run variance of GDP per capita (e.g., Ahmed, 2003; Raddatz, 2007) . Raddatz (2007) shows that external shocks-which include terms-of-trade shocks, natural disasters, changes in the state of the international economy, and international interest rates, and fluctuations in aid flows-cannot explain more than 11% of the overall variance of real GDP per capita in the long run although they have economically meaningful impact. The remaining part is accounted for by factors that are not within the broad set of exogenous shocks, and which are likely to be associated with endogenous shocks.
Going further, more recently, Haddad et al. (2013) consider the interaction between trade openness and export diversification. They find that the effect of trade openness on growth volatility declines in more diversified countries, implying that there is a role for export diversification in mitigating the transmission of external shocks. On the growth effects of export diversification, some studies find empirical evidence that export diversification promotes economic growth by including measures of export concentration to the conventional growth regression (e.g., Al-Marhubi, 2000; Herzer and Nowak-Lehnmann, 2006; McIntyre et al., 2018) , while the positive relationship between export diversification and economic growth is not observed in other studies (e.g., Michaely, 1977) .
Building upon the existing literature, this paper explores the potential linkages between economic structure and economic growth and volatility in LICs and small states. Focusing on LICs and small states, this paper attempts to fill the gap in the existing literature by examining the following questions: (i) are there significant effects of export diversification on economic growth and volatility in less developed and small countries?; and (ii) do the effects vary by country size and income level? 4 Stylized patterns in the relationship of diversification and economic development make the separate analysis on LICs and small states more promising. First, the economic benefits of export diversification are more pronounced for lower income countries as the export structure becomes more diversified at the earlier stages of development (e.g., Cadot et al., 2011) . Second, country size contributes to observed diversification patterns such that small countries are significantly less diversified (e.g., Agosin et al., 2012; Parterka and Tamberi, 2013) . On the other hand, Easterly and Kraay (2000) conclude that small states are not much different from large countries in terms of income, growth, and volatility, controlling for important determinants of these variables such as location and trade openness.
A tailored approach is needed to analyze export diversification in LICs and small states given the wide variation in the extent of diversification due to resource constraints and economic size. For this purpose, we propose various concentration indices to measure the degree of export concentration (or diversification) of a particular country which differ in the coverage of industries. For instance, we construct export concentration indices considering only the export shares of a certain number of large industries in a country-departing from the existing literature-as well as using the export shares of all industries-same as in the previous literature. It should also be noted that this paper considers both goods and services exports in measuring the export concentration of the economy. The share of services exports in total exports has risen significantly in many advanced and emerging countries over time and stages of economic development.
5 Furthermore, as some LICs and small states are highly dependent on the tourism 4 In addition to country size, the developments of export concentration (or diversification) likely relate to the export or industrial structure of the country. In LICs and small states, goods exports tend to be more concentrated in the country of high dependence on commodity (e.g., crude materials and mineral fuels) while services exports are likely to be more concentrated in tourism-oriented economies. In addition, the industrial structure of the economy may have some implications for the transmission of external shocks which in turn may be associated with the effects of export concentration on economic growth and volatility. However, this paper leaves the potential role of industrial structure in determining the relationships between export concentration and economic growth for a future research. 5 On the world economy the share of services export in total exports has doubled from 9 percent in 1970 to over 20 percent in 2014 (Loungani et al., 2017) .
sector, the analysis of export diversification including both manufacturing and services is important for these countries.
The empirical analysis using various export diversification indices demonstrates that the growthenhancing and volatility-reducing effects of export diversification are identified regardless of export concentration indices. Interestingly, the gains from export diversification are found to be relatively larger in diversification limited to a small number of large industries than in diversification to a wide range of industries. The findings imply that the economic benefits of export diversification are not limited to advanced and emerging economies and that the importance of export diversification should be recognized for LICs and small states. In addition, diversification to a wide range of industries is not necessarily desirable for some LICs and small states. Instead, export diversification to a few large and competitive industries would produce some benefits to the economy in terms of economic growth and stability, and it may be more important.
The analysis also finds that the economic benefits of export diversification are more pronounced in relatively larger countries and less developed countries within the sample of LICs and small states. Export diversification could help countries at early development stages or small economic size through several channels. First, a more diversified economy offers insurance against idiosyncratic sectoral shocks, especially at low stages of development when countries produce only small number of goods for export, such as agricultural products and natural resources. Export diversification can help a country reduce economic volatility by alleviating the impacts of external shocks like terms of trade shocks (Haddad et al., 2013) . Second, countries with greater export diversification at early development stages are more likely to be able to move into new products or sectors (horizontal diversification) and/or into manufacturing from primary products (vertical diversification) through technology spillovers and learning by exporting with more advanced countries (e.g., Grossman and Helpman, 1991; Keller, 2010; De Loecker, 2013) . Lastly, lower volatility itself would also lead to higher growth (e.g., Ramey and Ramey, 1995; Martin and Rogers, 2000) .
The rest of paper proceeds as follows: Section II presents some stylized facts on export diversification in LICs and small states. Section III analyzes the effects of diversification on economic growth and volatility including the differentiated effects by country size and income level. Section IV summarizes the findings and discusses policy implications. Finally, the appendix includes more detailed explanation on data and some additional estimation results to demonstrate that the results are robust.
II. DATA AND BASIC PATTERNS

A. Data
The export concentration (or diversification) measure is calculated using country-level goods export at SITC 1-digit level from the UN Comtrade database and 1-digit level services exports from the IMF BOP database (see Tables A.1 and A.2 in Appendix A for detailed information on data source and industry classification). 6 We use both goods and services trade data in the calculation of concentration because services constitute one-fourth of world trade and an increasingly important component of global economy (Loungani et al., 2017 Table A .3 in Appendix A for the list of countries).
B. Export Diversification
We adopt the Herfindahl index to measure the degree of export concentration (or diversification) using the industry-level share of exports covering both goods and services. It is calculated as the sum of squared export shares of each industry for each country and year:
(1) where denotes an export concentration index in country and year ; denotes industry 's export share among total exports in country and year . The index varies between 1/ and 1, and it will have larger (smaller) values for more concentrated (diversified) export structure.
We also construct an alternative measure of export concentration index. The measure is computed by considering only a certain number of larger export share industries for each country because some countries are not capable of diversifying exports to broad range of industries due to limited resources and small economic size. That is, only top 5 or 3 largest exporting industries are included for the calculation of export concentration index as below:
where denotes industry 's export share among the sum of top 5 and 3 exports in Equations (2) and (3), respectively. The indices are expected to capture the degree of export concentration within the country's main exporting industries, but by design they will not be affected by the share of the other industries.
The export structure presented in Figure 1 shows a stark difference across country groups based on country size. The service share in exports is at around 60 percent in small states over the 2000s while it has remained stable at around 25 percent in non-small states LICs (left panel in Figure 1 ). This fact implies that the importance of service exports should be considered in the analysis on export diversification particularly in small states where the service sector on average accounts for more than half of the country's exports. The right panel of Figure 1 presents the export share of the country's major exporting industries. The shares of largest 5 or 3 industries are high in both small states and non-small states LICs at around 90 and 80 percent, respectively. It should also be noted that the shares of top 5 or 3 industries are higher in small states than in non-small states LICs. This fact motivates our alternative measure of export concentration index considering only each country's key industries. 
C. Export Diversification and GDP Growth and Volatility
Scatter charts in Figure 3 illustrates the relationships between export concentration and GDP per capita growth, separately for non-small states LICs and small states: (i) overall export 8 The steep increase of the concentration index in 2014 for small states partly reflects significant BOP data revisions in several Caribbean small states. concentration index (left panel); and (ii) top 3 industry export concentration index (right panel). First, for overall concentration index, GDP per capita growth is lower in the countries of more concentrated export structure although the negative relationship is not clearly observed in small states (left panel of Figure 3 ). Second, compared to overall index, an alternative concentration index for top 3 industries has a relatively clear negative relationship with GDP growth for both non-small states LICs and small states, implying the potential growth-promotion effects from export diversification with a small number of key industries. The negative relationship between GDP growth and top 3 concentration index implies the potential advantages of an alternative concentration index over a general concentration index in capturing the growth impacts of export concentration. 
III. ECONOMIC EFFECTS OF EXPORT DIVERSIFICATION
This section explores the economic benefits of export diversification in LICs and small states. The data covers 64 countries and 15 years (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) at maximum depending on data availability (see Table A .3 in Appendix A for the list of countries included in the empirical estimation).
A. Estimation Strategy
The empirical analysis focuses on the impact of export structure on economic growth and volatility-which was commonly studied in the literature-in the sample of LICs and small states. The empirical relationship between export concentration and economic growth can be examined using the following specification.
where is real GDP per capita growth, −1 is initial real GDP per capita, is a set of control variables (e.g., growths of population, government consumption, FDI and credit; trade openness; inflation; natural disaster dummy), 9 denotes three different export concentration indices (i.e., overall, top 5 and top 3 industries), and the subscripts i and t denote country and period, respectively (see Table A .1 in Appendix A for detailed data descriptions and sources). For the estimation, all variables except for −1 (initial level of real GDP per capita) are measured in non-overlapping 3-year average to identify a medium-or long-run relationship between export concentration and growth instead of a short-term relationship. The control variables included in our specification are commonly considered as important sources of economic growth in the literature (e.g., Loayza et al., 2007; Haddad et al., 2013) . We further control for natural disasters which are found to be important sources of adverse growth effects in LICs and small states (e.g., Loayza et al., 2012; Fomby et al., 2013; Lee et al., 2018) . 10 It should be noted that we consider both domestic sources of economic growth (credit growth, population growth, government consumption growth, inflation, and natural disasters) and external sources of growth (trade openness and FDI growth).
Similarly, the empirical impact of export concentration on GDP volatility is specified as follows.
where is the volatility of GDP per capita growth, is a set of control variables (e.g., growths of GDP per capita, population, FDI, government consumption; volatilities of inflation, credit growth, exchange rate; trade openness), denotes three indices of export concentration. Volatility is measured as the standard deviation of variables over non-overlapping 3-year period. It should be noted that in addition to growth determinants, we further consider second moment analogues of inflation, credit growth, and exchange rate.
To mitigate endogeneity concerns regarding some explanatory variables (e.g., trade openness, export concentration, and government consumption) in the regressions of GDP per capita growth and volatility, we employ a system GMM estimation method which was developed by Arellano and Bover (1995) , and Blundell and Bond (1998) . This method combines the regression in differences with the regression in levels to consider dynamics in dependent variables (growth and volatility) as well as to resolve endogeneity problems. However, weak instrument problems remain a concern although they are relatively limited compared to other alternative estimation methods such as first difference GMM, fixed effects and random effects estimation. Table 1 presents the results of two-step system GMM estimations on the effect of export concentration on economic growth by estimating Equation (4) for different choices of export concentration indices. Specifications differ in the measure of export diversification index (i.e., export diversification for overall, top 3 and top 5 industries) and in country coverage (i.e., LICs including or excluding small states). The estimation also conducts the standard statistical tests on the validity of instruments and on autocorrelation in residuals. The results on Hansen test and AR(2) test are presented. In addition, the estimation is carried out computing robust standard error and applying the Windmeijer small sample correction.
B. Export Diversification and Growth
The estimation finds that export concentration has a significant negative effect on growth for LICs (both LICs including small states and excluding small states): that is, GDP grows slower in the countries or periods in which their export structure is more concentrated. However, the estimation results for a sample of countries including LICs and non-LIC small states find insignificant coefficients on concentration index even though Hansen test shows overidentification of the specification at the 10 percent significance level (see Table A .3 in Appendix A for the list of countries included in the estimation).
11 These findings may imply that the country size may have some implications for the relationship between export concentration and growth. The results are robust to different specifications across export concentration indices (overall, top 5 and top 3 industries). The results on top 5 and top 3 industries suggest that the growth-enhancing effects from export diversification do not always require a wide range of diversification. Indeed, export diversification to a few or several related industries may also lead to higher growth.
We confirm some significant relationships between GDP per capita growth and control variables. We first find that the positive relation between GDP per capita growth and initial GDP per capita levels is significant at the 5 or 10 percent significance levels in all specifications. This implies some forms of income divergence in GDP per capita terms-GDP per capita has grown faster in more developed countries among LICs and small states over the 2000s. In addition, government consumption, FDI and credit growths are estimated to be positive and statistically significant in determining GDP per capita growth, implying the important roles of fiscal spending, foreign investment, and private credit in promoting growth in LICs and small states.
Table 1. Export Diversification and Growth: Baseline Result
We now turn to looking at the importance of country size and income level in determining the relationship between export concentration and growth. Figure 5 presents that the negative relationship between export concentration and growth is not clear for overall industry index regardless of country size within our sample countries, while it appears relatively clear for top 3 industry index in smaller countries. Figure 6 highlights that the negative relationship is clear in relatively lower income countries within our sample countries. These relationships imply that the country size and/or income level may have some implications for the impacts of export concentration on economic growth. This motivates further empirical estimation for separate country groups depending on country size and income level. Table 2 presents the results of estimating Equation (4) separately for each country group of lower and higher 75 percentiles in population size. 12 The results find that the coefficients of export concentration are estimated to be negative in all specifications but insignificant for most specifications. However, the coefficient of export concentration is estimated to be significant and negative for the specification of top 3 industry concentration index in smaller LICs and small states, and the estimated coefficient is larger in absolute value than other specifications. The findings can be interpreted that for smaller countries, diversification within a few key industries, rather than diversification to a wide range of industries, would be beneficial for growth. In addition, practically export concentration index measured using the shares of small number of 12 Countries of middle 50 percentile are included in the both estimations to ensure that countries are included in sufficient number in each estimation, which calls for cautious interpretation in the comparison of estimation results between two country groups. The results are robust to a specification of different percentiles (e.g., 70 or 60 percentiles), which are not reported in the paper.
industries would be more appropriate in determining the growth effects of export diversification in relatively small countries that is not affordable for diversification to a wide range of industries. Table 3 reports the results of estimating Equation (4) separately for lower and higher 75 percentiles in GDP per capita. The results confirm that the significant negative growth effects of export concentration are pronounced in relatively lower income countries within a sample of LICs and small states. That is, the coefficients of export concentration are estimated to be negative and significant at the 5 or 10 percent significance levels in lower-income LICs, while the estimated coefficients of concentration index are positive but insignificant for all concentration indices in higher-income LICs.
Table 2. Export Diversification and Growth: Country Size
This finding may have implications that the gains from export diversification would be larger in the countries at early development stages through several channels. First, a more diversified economy offers insurance against idiosyncratic sectoral shocks, especially at low stages of development when countries produce only few goods for export, such as agricultural products and natural resources. Export diversification can help a country reduce economic volatility by mitigating the impacts of external shocks like terms of trade shocks (e.g., Jansen, 2004; Cavallo, 2008; Haddad et al., 2013) . Second, countries with greater export diversification at early development stages are more likely to be able to move into new products or sectors (horizontal diversification) and/or into manufacturing from primary products (vertical diversification) 2) Period dummies and constant were included in all specifications, but not reported.
3) ***, **, * indicate levels of significance at 1%, 5%, 10%, respectively.
through technology spillovers and learning by exporting with more advanced countries (e.g., Grossman and Helpman, 1991; Keller, 2010; De Loecker, 2013) . 
C. Export Diversification and Volatility
In addition to the growth effects, export diversification may also have an impact on economic volatility through the effects on resilience to domestic and exogenous shocks. The results of estimating Equation (5) are presented in Table 4 . It reveals that generally GDP per capita growth is more volatile in the countries or periods in which the export structure is more concentrated. The results apply to LICs either including small states or excluding small states and they are robust across export concentration indices (overall, top 5 and top 3 industries). Moreover, it should be noted that the positive coefficients on export concentration are estimated to be larger and more significant in non-small states LICs. This may imply that the volatility-reducing effects of diversification may not be large for small states.
We find a significant negative relationship between the volatility of GDP per capita growth and government consumption growth. This implies that GDP per capita growth is likely to be less volatile in the countries of higher government consumption growth, implying some roles of fiscal spending in mitigating economic volatility possibly by counter-cyclicality of fiscal policies. Nevertheless, FDI growth and exchange rate volatility are positively associated with GDP per capita volatility with significance. This finding implies that GDP per capita growth is more 2) Period dummies and constant were included in all specifications, but not reported.
Bottom 75 Percentile Top 75 Percentile volatile in the countries of fast-growing FDI and volatile exchange rate which in turn are more likely exposed to external shocks.
Table 4. Export Diversification and Volatility: Baseline Result
Similar to the relationship between export concentration and growth, we can also consider if there is an important role for country size and income level in the relationship between export concentration and GDP per capita volatility. Figures 7 and 8 illustrate that, for both overall and top 3 industry export concentration indices, there is a relatively clear positive relationship between export concentration and GDP per capita volatility regardless of country size and income level within a group of LICs and small states. Although stylized patterns do not present noticeable differentiation in the relationship depending on country size and income level, we attempt to further investigate if the empirical relationship between export concentration and GDP per capita volatility differs by country size or income level after controlling for other important factors in determining economic volatility. The results of estimating Equation (5) separately for each country group of lower and higher 75 percentiles in population size are presented in Table 5 . The results highlight that the volatilityraising effects of export concentration are significant at the 1 or 5 percent significance levels in relatively larger LICs, while the coefficients of export concentration are estimated to be positive but insignificant in relatively smaller LICs and small states. The results may imply that the benefits of diversification for economic stability are expected to be larger in relatively larger LICs which would have sufficient economic size to diversify their economy. Table 6 reports the results of estimating Equation (5) separately for lower and higher 75 percentiles in per capita GDP. The results show that the volatility-raising effects of export concentration are estimated to be positive and significant for top 3 industry concentration index in lower-income LICs and small states, while it is insignificant in higher-income LICs and small states. Nevertheless, it should be noted that the estimated coefficients of export concentration for lower-income LICs appear substantially larger than those for higher-income LICs and small states. This may imply that the gains of diversification for economic stability would be larger in relatively lower income LICs which are more likely vulnerable to domestic and external shocks. 
IV. CONCLUSION AND DISCUSSION
This paper explores the potential linkages between export structure and economic growth and volatility in LICs and small states. It also investigates if there is any differentiation in these relationships depending on the country size and income level. First, we propose various concentration indices to measure the degree of export concentration which differ in the coverage of industries. That is, we construct export concentration indices considering only the export shares of small number of large industries as well as using the export shares of all industries. The former measure is motivated by the limited resources and small economic size in LICs and small states. Second, we estimate the effects of export diversification on GDP growth and volatility in LICs and small states, using a range of diversification indices. Lastly, we explore if the growth and volatility effects of diversification rely on the country size and income level within a group of LICs and small states.
The empirical analysis using various export diversification indices demonstrates that the growthenhancing and volatility-reducing effects of export diversification are identified regardless of export concentration indices. Interestingly, the economic gains of export diversification are found to be relatively larger in diversification limited to a small number of large industries than in diversification to a wide range of industries. The findings imply that the economic benefits of export diversification are not limited to advanced and emerging economies and thus the importance of export diversification should be recognized for LICs and small states that face limited resources and small economic size. In addition, diversification to a wide range of industries is not necessarily desirable for some LICs and small states. Instead, export diversification to a few large and competitive industries would produce some benefits to the economy in terms of economic growth and stability.
The analysis also finds that the economic gains of export diversification are more pronounced in relatively larger countries and less developed countries within the sample. The results imply that the gains of diversification in economic growth and stability are expected to be larger in relatively larger-size and lower-income LICs which would have sufficient economic size to diversify their economy and/or which are more likely vulnerable to domestic and external shocks.
It should be noted that the economic benefits of export diversification may not apply to all LICs and small states given their different economic situation. In particular, the benefits can be strengthened when the concerted policies are pursued to address common structural challenges in LICs and small states such as infrastructure, human capital, financial development and macroeconomic stability (e.g., Hausman et al., 2008; Agénor, 2016; Rodrik, 2016) . The industrial structure of country can also play a role in determining the economic effects of diversification, especially in LICs and small states which faces many challenges of structural transformation. Sectoral transformation in the form of industrialization or deindustrialization can account for a large part of economic growth and volatility (e.g., Samaniego and Sun, 2016; Stock and Watson, 2013; Moro, 2012 Moro, , 2015 . This paper can be further extended to consider the industrial structure and its interaction with export diversification in determining the economic effects of diversification. Myanmar Note: Emerging markets (EM) and low-income countries (LICs) in country group correspond to emerging market economies and low income developing countries from the IMF's WEO country groups, respectively. Bolded denotes countries included in the empirical estimation, while non-bolded denotes countries included in stylized facts but not included in the estimation due to data availabilty.
